Reversal of boswellic acid analog BA145 induced caspase dependent apoptosis by PI3K inhibitor LY294002 and MEK inhibitor PD98059.
PI3K/Akt and ERK pathways are important for growth and proliferation of many types of cancers. Therefore, PI3K inhibitor LY294002 (LY) and MEK1/2 inhibitor PD98059 (PD) are used to sensitize many types of cancer cell lines to chemotherapeutic agents, where AKT and ERK pathways are over activated. However, in this study, we show for the first time that PD could protect the leukemia cells independent of ERK pathway inhibition, besides, we also report a detailed mechanism for antiapoptotic effect of LY in HL-60 cells against the cytotoxicity induced by a boswellic acid analog BA145. Apoptosis induced by BA145 is accompanied by downregulation of PI3K/Akt and ERK pathways in human myelogenous leukemia HL-60 cells, having activating N-Ras mutation. Both LY and PD protected the cells against mitochondrial stress caused by BA145, and reduced the release of cytochrome c and consequent activation of caspase-9. LY and PD also diminished the activation of caspase-8 without affecting the death receptors. Besides, LY and PD also reversed the caspase dependent DNA damage induced by BA145. Further studies revealed that LY and PD significantly reversed the inhibitory effect of BA145 on cell cycle regulatory proteins by upregulating hyperphosphorylated retinoblastoma, pRB (S795) and downregulating p21 and cyclin E. More importantly, all these events were reversed by caspase inhibition by Z-VAD-fmk, suggesting that both LY and PD act at the level of caspases to diminish the apoptosis induced by BA145. These results indicate that inhibitors of PI3K/Akt and ERK pathways can play dual role and act against chemotherapeutic agents.